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Objective: Airway secretions (AwS) could be routinely collected after chest phys-
iotherapy (CP), however only oropharyngeal swabs (OP) has been validated. This
study proposed to compare the results of AwS cultures obtained by OPor CP.
Methods: This powered prospective study included in 16 French CF tertiary
reference centres: CF patients who should undergo a routine Aws culture, aged <18
years and unable to spontaneously expectorate. AwS were consecutively obtained
ﬁrst by OP and then by CP. CP drained AwS to the lower pharynx, cough was
provoked and sputum was quickly collected by a gentle suction through the
mouth. Microbiological cultures were performed as recommended and the current
analyses aimed Pseudomonas aeruginosa (PsA), Haemophilus Inﬂuenzae (HI) and
Staphylococcus aureus (SA). The results were compared by the McNemar’s test
with a signiﬁcant level at p< 0.05.
Results: 299 CF children (54.4% boys), median age 7 years, participated to the
study and 295 were analysed. The difference between positive OP and CP cultures
were 9.7% vs 15.2% for PsA (p = 0.002), 14.8% vs 19.9 % (p = 0.013) for HI and
49.2% vs 53% (p = 0.15) SA. OP Spe, Se, PPV and PNV were 97.6%, 50%, 78.5%
and 91.5% (PA); 95.2%, 55.1%, 74.4% and 89.5% (HI); 81.7%, 76.7%, 17.5% and
75.7% (SA).
Conclusion: CP should be preferred to OP in the routine microbiological survey
of non expectorator CF children. It allowed identiﬁying 88% of patients colonized
with PsA whereas OP missed 44% of them.
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In sputum of cystic ﬁbrosis patients, obligate anaerobic bacteria are found in
abundance. The impact of these bacteria on Pseudomonas aeruginosa growth widely
remains unknown. We investigated the inﬂuence of Streptococcus constellatus (Str.
milleri-group), Staphylococcus saccharolyticus and Veillonella spp. on the growth of
P. aeruginosa by co-incubating the bacteria (three days in Tryptone Soy Broth in an
anaerobic bench with tenfold dilutions of the obligate anaerobes from 5×107 cfu/ml
to 5×100 cfu/ml) and determined the numbers of P. aeruginosa and the respective
obligate anaerobe. During co-incubation in identical numbers (5×107 cfu/ml),
Str. constellatus suppresses P. aeruginosa growth compared to P. aeruginosa
alone (2.9±2.8×108 vs. 2.9±1.5×109 cfu/ml, p< 0.0001). In parallel, growth of
Str. constellatus is enhanced (3.9±2.4×108 vs. 4.8±4.0×107 cfu/ml, p< 0.0001).
P. aeruginosa enables survival of S. saccharolyticus and Veillonella spp., whereas
these bacteria die off in absence of P. aeruginosa. All three obligate anaerobes grow
to 107 cfu/ml in a solution of P. aeruginosa [5×107 cfu/ml] after initial addition of
5 bacteria only. Str. constellatus as a microaerophilic obligate anaerobe actively
displaces P. aeruginosa by an unknown mechanism. In contrast, P. aeruginosa
consumes oxygen and thus forms optimal growth conditions for the strict obligate
anaeobes S. saccharolyticus and Veillonella spp. All three anaerobic strains are able
to grow in CF sputum when added in minute doses.
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Background: Bioﬁlms play a relevant role in the persistent bacterial colonization
of the respiratory tract in cystic ﬁbrosis (CF) patients. Bioﬁlms are also associated
with antibiotic resistance, whereas mutation frequency variations have not been
well explored. We explore the possible differences in the mutation frequency,
antibiotic susceptibility and mutant prevention concentration (MPC) values in CF
Pseudomonas aeruginosa isolates under planktonic and bioﬁlm modes of growth.
Material and Methods: A deﬁned collection of 42 P. aeruginosa isolates from 10
CF-patients was studied. Rifampin mutation frequency (f), antibiotic susceptibility,
and MPC were determined in triplicate on cells under planktonic or bioﬁlm mode
of growth. Statistical tests were applied to analyze the results.
Results: Unlike the MPCs, the proportion of resistant strains and MICs for
ciproﬂoxacin, tobramycin, imipenem and ceftazidime increased in bioﬁlm mode
of growth. Overall, mutation frequency was signiﬁcantly higher in planktonic
(1.1×10−8) than in bioﬁlm conditions (9.9×10−9) (p = 0.015). A more detailed
analysis indicates that isolates categorized as hypo-mutable increase its mutation
frequency from 3.6×10−9 in planktonic to 6×10−8 in bioﬁlm, whereas normo-
mutators (from 9.4×10−8 to 5.3×10−8) and hypermutators (from 1.6×10−6 to
7.7×10−7) decreased their mutation frequencies in bioﬁlm mode of growth, which
might explain the stability in MPC values.
Conclusion: High and low mutation frequencies in planktonic growth converge
into normo-mutable category under bioﬁlm mode of growth of CF-P. aeruginosa,
leading to stabilisation in MPC values.
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Bioﬁlm related chronic Pseudomonas aeruginosa lung infection in patients with
Cystic Fibrosis (CF) is virtually impossible to eradicate with antibiotic treatment
due to the bioﬁlm model of growth leading to signiﬁcant resistance to antibiotics
and host defence mechanisms. Ginseng treatments have previously demonstrated
a signiﬁcant protection of the animals from chronic lung infection of artiﬁcial
P. aeruginosa bioﬁlm. In the present study, effects of Ginseng on P. aeruginosa
bioﬁlms were further investigated. Ginseng aqueous-extract in concentrations of
0.5−2.0% did not inhibit the growth of P. aeruginosa, however, it prevented
signiﬁcantly P. aeruginosa from forming bioﬁlm at the concentration of 0.5%.
Furthermore, exposure to 0.5% Ginseng aqueous-extract for 24 hours destroyed
most of the 7-day-old mature bioﬁlms formed by both P. aeruginosa mucoid and
non-mucoid strains. In addition, Ginseng treatment up-regulated signiﬁcantly the
swimming and twitching motilities, and down-regulated the swarming motility of
P. aeruginosa at the concentration as low as 0.25%. Our ﬁndings suggest that
Ginseng might help eradication of the bioﬁlm related chronic infections caused by
P. aeruginosa.
